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ABSTRACT 


Breast cancer is the most frequently diagnosed cancer; it has been treated for 
a long time with hormonal, medical assistance, surgery, chemotherapy, and 
irradiation. Natural compounds obtained for living organisms facilitate 
caspase mediated cell death and inhibit metastasis, so cancer growth is often 
prevented with greater efficacy. These compounds are often found to slow the 
progression of breast cancer. They improved patient survival rates and 
minimized the number of deaths caused by breast cancer. Apoptosis is defined 
as the death of cells that occurs as a natural and controlled part of an 
organism's growth or development. The production of membrane-enclosed 
apoptotic bodies with well-preserved organelles, as well as rapid cell 
condensation and budding. Within the process, there are certain 
morphological changes. The most important indicator of apoptosis induction June 
is the presence of Cytotoxic anticancer agent. Some plant and natural 
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chemicals promote apoptosis, which obstruct cancer cells through a variety of 


processes. 
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INTRODUCTION 

Breast cancer could be a major public health issue on a 
global scale (Li et al., 2017). It's the second most commonly 
diagnosed cancer, and it's also a leading cause of mortality in 
women around the world (Struck et al., 2018). It progresses 
into foetal illness, with risk factors that are similar to those 
of breast cancer (Siegel et al., 2018).The number of external 
and intracellular substances can cause BrCa pathology, 
which can make the condition worse (Kamaruzman et al., 
2018). Chemotherapy, surgery, and hormone therapy are 
examples of conventional treatments that have adverse 
effects and are the most commonly used way for breast 
cancer treatment (Chen et al., 2015 ).Multidrug resistance 
(MDR) is one of the most worrisome concerns with 
conventional treatment. It is used to treat patients with 
breast cancer (Singh et al., 2017, Ouyang et al., 2014 ).They 
have unpredictably negative side effects while also assisting 
treatment. Nausea, vomiting, neuropathy, constipation, 
diarrhea, and difficulties breathing are all typical side effects. 
Treatments for breast cancer are needed by medical 
professionals. Chemotherapy medications must be replaced 
with natural chemicals to avoid significant adverse effects 
and drug efflux (Ouyang et al., 2014). Natural substances are 
the greatest treatment for breast cancer since they work on 
multiple targets and have no adverse effects. Natural 
substances have been proven to be the safest, fastest, 
cheapest, and least toxic in the treatment of breast cancer 
(Mitra et al., 2018; Ijaz et al., 2018). A number of these 
chemicals cause apoptosis as a result of chemo sensitization 
( Aung et al.,2017). 
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Natural compounds 

Quercetin 

Quercetin (QC) is a flavonol found in plants such as 
Allagopappus viscosissimus, Opuntia ficus-indica var. saboten, 
Lychnophora staavioides, and Rhamnus species (Aghapour et 
al., 2018; Li et al., 2013). This compound can be found in a 
variety of vegetables, fruits, wine, tea, and other foods 
(Manouchehri et al., 2018). 


Anticancer, antioxidant, antitumor, and anti-inflammatory 
properties are all present (Parts et al., 2018 ). Quercetin 
promotes a healthy cell type in prostate, lung, breast, colon, 
and cervical cancers (Manouchehri et al., 2018). QC inhibits 
the expression of antiapoptotic proteins including BAD and 
BAX, which facilitate cancer cell apoptosis (Manouchehri et 
al., 2018).Compounds containing quercetin may be a 
potential therapeutic for treating multiple cancers by 
causing cancer cells to apoptosis (Wang et al., 2018) for 
breast cancer prevention and therapy (Aghapour et al., 
2018). Quercetin may have various properties that are 
beneficial to the ability and expansion of BrCa somatic cells 
(MDA-MB-231).Since the proliferation of breast cancer cells 
is inhibited by quercetin, it has anticancer properties (Wang 
et al. , 2018). The inhibition of intracellular signaling 
pathways such as P13k, EGFR, and Her2/neu by quercetin 
results in the induction of neoplastic cell caspase-mediated 
cell growth (P53, BCL-2 family, FasL) and thus the 
suppression of neoplastic cell proliferation (Nguyen et al., 
2017). Quercetin's anti-proliferative effects in human 
phenobarbitone steroid receptor positive MDA-MB -453 
TNBC cells are mediated by an increase in BAX expression 
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and a decrease in Bcl-2 expression via G2/M cell cycle arrest 
and caspase-mediated cell death (Choi et al., 2008).Quercetin 
treatment increased the level of translocation, protein or 
proapoptotic Foxo3a, and transcriptional activity in MDA- 
MB-231 cells, which in turn triggered the necrobiosis 
system, p53, p21, and GADD45 signalling (Nguyen et al., 
2017).Quercetin treatment causes S Phase G2/M cell cycle, 
which is associated with pro-apoptotic events that decrease 
viability and induce apoptosis ( Nguyen et al.,2017). 


Tetrandrine 

Tetrandrine has anti-proliferative and anti-tumor properties. 
Stephania tetrandra, an Asian herb (Chinese plant) used for 
medical purposes, may contain a benzyl 
tetrahydroisoquinoline alkaloid (Lan et al., 2018 ). Natural 
compounds have pro-apoptotic effects on cancers such as 
leukemia, melanomas, prostate cancer, and breast cancer 
(Lan et al., 2018). Tetrandrine’s pharmacological properties 
include the blocking of positive ion channels and the 
blocking of several drug resistance proteins (Xu et al., 2011). 
Tetrandrine affects tumor cell resistance and reverses drug 
resistance in human BrCa cells (Chen et al., 2013), and is 
used to treat a variety of cancers (Jiang et al., 2017). 
Tetrandrine inhibits the growth of cancer cells, making it a 
promising agent for studying different cancers. It kills 
inflammatory and breast cancer-initiating cells, preventing 
their development (Wongetal., 2017). Tetrandrine has pro- 
autophagic effects on a variety of BrCa cell lines, promotes 
necrobiosis in cells, and acts as an autophagy activator. 
Tetrandrine reverses tamoxifen drug resistance. Because of 
autophagy apoptosis resistance cell lines that have a low 
expectation of proteolytic enzyme caspase 3,caspase 7,and 
BAX, Bak necrobiosis once treated with Tetrandrine, 
Tetrandrine is proof against cell death (Wong et al., 2017). 


Curcumin 

Curcumin promotes somatic cell regeneration and signaling. 
It's possible that the yellow colour in turmeric comes froma 
plant-derived polyphenol. This pigment is derived from the 
curcuma longa plant (turmeric) and is thought to have anti- 
cancer properties (Sa et al., 2008).It has anticarcinogenic 
effects on epithelial cell carcinomas and on respiratory 
organs, breast, pancreatic, brain, head and neck large 
intestine, and it has anti-inflammatory, anti-tumour, anti- 
microbial, and anti-oxidative properties (Jung et al., 2018, 
Ferreira et al., 2015,Liu et al., 2013,Zang et al., 2014).It 
prevents cancer cells from surviving, growing, or migrating 
invasively (Coleman et al., 2015). CUR has the fewest side 
effects of any chemotherapeutic drug (Jung et al., 2018). It 
has the makings of a promising agent for the treatment of a 
variety of cancers. Wnt signalling is inhibited by curcumin in 
MCF7 cells, which are dysregulated in breast cancer 
(Lindvall et al., 2007,Liu et al., 2005).This route is important 
for breast vegetative cell self-renewal, and it also has 
epigenetic activity when inhibited. Curcumin inhibits NF-KB 
expression while also increasing the efficacy of paclitaxel. In 
MDA MB-231(ER-/PR-)cells, this combination outcome 
reduces breast cancer growth. Curcumin decreases the 
dimension of cell proliferation and tumour with improved 
the speed of apoptosis, and it integrates medical of paclitaxel 
and downregulates MMP-9 expression (Aggarwal et al., 
2005).The repressive activity of tetrahydro curcumin on 
ATP-binding container (ABC) drug transporter P- conjugated 
protein (ABCB1/P-gP), multidrug resistance supermolecule 
1(ABCC1), and mitoxantrone resistance supermolecule 


(ABCG2/MXR) throughout that established that curcumin 
may bea chemosensitizer and its act against drug resistance. 


Thymoquinone 

Thymoquinone (TQ) is found in the seeds of nigella sativa 
(Black caraway). TQ compounds fight malignancies such as 
leukemia, pancreatic adenocarcinoma, osteosarcoma, 
laryngeal cancer, ovarian cancer, liver cancer, breast cancer, 
prostate cancer, and colorectal cancer (Bhattacharya et al., 
2015, Dehghaniet al.,2015, Motaghed et al., 2013, Odeh et al., 
2012, Woo et al., 2013). Many targets are involved in 
anticancer action for TQ, including p53, p73, STATE3, NK-kB, 
PPAR-, and ROS (Woo et al., 2013). Thymoquinone increases 
the quantitative relationship between BAX and BCL-2 in 
MCF7, HCT-116, and HL-60 cancer cells. It increases the 
amount of pro-apoptotic macromolecules, lowering the 
amount of anti-apoptotic proteins, and demonstrating anti- 
proliferative properties (Motaghed et al. 2013). 
Thymoquinone may bea promising cancer therapy chemical. 
By signalling increased phosphorylation of p38 and ROS, it 
has anti-migratory and pro-apoptotic characteristics against 
breast cancer cells. Thymoquinone is an effective treatment 
for BrCa, as evidenced by the downregulation of anti- 
apoptotic proteins, the encouragement of p38 
phosphorylation, and the reduction in the size of breast 
tumours (Woo et al., 2013) The tumour spreads by altering 
the cell cycle and targeting NF-kB. Thymoquinone is an 
effective breast cancer treatment that promotes apoptosis in 
BrCa cells. During a decline phase, thymoquinone promotes 
cleavage of the poly (ADP-ribose) enzyme, which leads to an 
increase in H2AX, AKt phosphorylation and, as a result, 
downregulation of the production of X-ray linked apoptosis 
inhibitors (Sutton et al., 2004). PPAR- and its inhibitors stop 
MCF-7/DOX cells from proliferating (Woo et al., 2011). 
Thymoquinone also inhibits cyclin D1 and cyclin E 
production, as well as AKt, by phosphorylating 4E-BP1, 
elF4E, S6R, and P70S6K (Rajput et al., 2013). 


Resveratrol 

Resveratrol (trans-3,5,4'-trihydroxystilbene, RES) is an 
anticarcinogenic polyphenolic substance generated from a 
plant. It's found in grapes, berries, Pomegranate, peanuts, 
and soybeans, and has been recognized as a strong anti- 
aging, anti-inflammatory, and chemoprevention drug against 
avariety of molecular targets (Athar et al., 2009, Savoured et 
al., 2009). 


RES suppresses tumour growth by inducing apoptosis in 
tumour cells and activating cell cycle arrest for the 
prevention and treatment of a variety of diseases. This 
chemical alters the genetic and epigenetic profiles of cells 
with malignancies, as well as their anticancer characteristics 
(Kala et al., 2015). Inflammation, leukaemia, and viruses are 
all suppressed by it. RES triggers apoptosis in cells via 
targeting p53, Rb, and cell cycle kinase (Carter et al., 2014). 
RES demonstrates multi-target efficacy, medical safety, and 
prize efficacy. RES has developed a therapy approach for a 
variety of malignancies (Vinod et al., 2015). MDA-MB-231 
and MDA-MB-231/PACR, triple negative BrCa cell lines, 
initiate apoptosis, promote senescence, and limit cell 
proliferation through RES. It also activates caspase 7 in the 
process of inducing apoptosis (Sprouse et al., 2014). Its 
regulation of BCL-2 slows the growth of malignancy. 
Resveratrol enhances p53 expression, inhibits procaspase 8, 
and activates caspases seven and nine (Casanova et al. 
2012). So far, breast cancer has been successfully treated. 
Resveratrol has the potential to be a useful agent. 
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Genistein 

Genistein, an isoflavone phytoestrogen found in 
Leguminosae (fabaceae), has anticancer effects on a variety 
of malignancies (Fan et al., 2013). reduce the incidence of 
various cancers using dietary components that have a 
possible and major effect in it (Sarkar et al., 2003). 


Tumors, disease, and osteoporosis are all prevented by 
Genistein. It also prevents the signaling pathway's epidermal 
protein from being activated. It has antioxidant, anti- 
proliferative, and anti-cancer properties, as well as 
suppressing ontogeny, apoptosis, and metastasis (Li et al., 
2003, Latocha et al. 2014). Genistein is an effective 
preventative and therapeutic medication for breast cancer. 


Genistein binds to the chemical change domain of DNMTI 
and prevents hypermethylation DNA methylation from 
binding to the promoter region of a variety of growth 
suppressor genes (TSGS), dyssynergia telangiectasia mutant 
(ATM), adenomatous polyposis coli (APC), enzyme, and 
tensin homologue (PTEN). TSGs interact with the chemical 
process to unregulate informative RNA expression (Xie et al., 
2014). Before advocating the use of Genistein in breast 
cancer therapy, more clinical study will be required. 
Genistein treatment inhibited cell proliferation and induced 
apoptosis in MDA-MB-231 TNBC cells in a dose and time 
dependent manner (Pan et al., 2012). The increase of cells in 
the G2/M phase of the cell cycle is caused by genistein (Pan 
et al, 2012). Treatment with genistein causes a 
concentration-dependent suppression of MEKS, total ERK5, 
and phospho-ERKS levels, as well as a reduction in NF- 
KB/p65 protein levels and therefore the desoxyribonucleic 
acid (DNA) binding activity of NF-KB, cell growth inhibition, 
and necrobiosis induction (Li et al., 2008).Treatment of 
T47D cells with a low dose of Genistein increased cell 
proliferation by 135 percent. The highest concentration of 
Genistein (125-100 M) resulted in 20-40% necrobiosis 
(Rajah et al, 2009). 


Conclusion 

Natural chemicals generated from living creatures have been 
proposed as a possible technique for treating breast cancer. 
Natural chemicals have a variety of effects on diverse targets, 
including reversing the effects of drug resistance and even 
providing therapeutic advantages. Current understanding 
about breast cancer treatment is recognized, including 
natural chemical absorption, bioavailability, information, 
progression, and knowledge of genetic changes, diagnostic 
markers and targets Several studies have shown that natural 
substances can inhibit carcinogenesis and reverse cancer 
growth by inducing necrobiosis (apoptosis) and cell cycle 
arrest. They impede the growth of cancer cells via altering 
necrobiosis pathways, as well as external and intrinsic 
apoptotic and autophagic pathways; these chemicals do not 
have significant ototoxic effects on normal cells. They need 
little toxicity and have a variety of anticancer and apoptotic 
actions. Natural chemicals are now being used in clinical 
practice to treat a variety of ailments. Because natural 
compounds have been found to have anti-cancer properties, 
many substances will likely be used to treat disease. 


Finally, natural chemicals are only a small portion of the 
many substances that appear to have anti-breast cancer 
properties. These compounds are bringing scientists one 
step closer to an effective treatment for breast cancer. They 
must have the ability to extend the lives of patients all over 
the world and reduce the number of breast cancer-related 


fatalities. As a result, natural chemicals are commonly 
regarded as a therapy for treating breast cancer. 
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